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PURPOSE: To provide a denization catalyst usable in a reduction reaction of 
NOx in an atmosphere contg. excess oxygen with hydrocarbon as a reducing 
agent and capable of selective conversion of NOx into N 2 . 

CONSTITUTION: Platinum is carried by 0.05-5wt.% on a carrier consisting of 
5-30\vt.% (expressed in terms of diboron trioxide) boron, 10-30wt.% (expressed 
in terms of silicon dioxide) silicon and the balance alumina and having 
^200m J /g specific surface area measured by a nitrogen adsorption method. 
The selective NOx reduction activity of the resulting catalyst is considerably 
improved and the production of N 2 0 as a by-product can completely be inhib- 
ited. 



Page Blank (uspfo) 



<19)B*H*IW (JP) (12) £ t$ £ $g (A) Ul)ttlflB*ftn#* 

*NfW¥6- 210171 



(43)&i?B ¥e£6¥(1994) 8£2H 



(51)Int.Cl. 5 miB^ 




F I 




B 0 1 J 23/42 Z A B A 


8017-4G 






B 0 1 D 53/36 Z A B 


9042 - 4D 






10 2 D 


9042 -4 D 






B 0 1 J 21/12 Z A B A 


8017-4 G 












*ffl# M^QlOjRl FD (£ 12 K) 


<21)H«#*» »B¥5-19411 




(71) KB A 


000183303 










(22) mm B 5 (1993) 1 R 13 S 




JKAINiEffff 5 T S US 3 n 






(72)^BJ# 


* A 
















-5-5 








Jsr f^i 








I 1 91 » rU ill TfT D » 1-22 








-13 D-r-V>ll//1l/XKl0l 


(54) [isw©***] jk ffi At m 








(57) [£»] 

















[«!£] *«^£8ftr*')*tLT 5 -30w 

tX, ir-f**«-Kfkir-f*tUT10-30wtX. S$ 

m 2 /gJW±T&£fflftl::fi&£0.05-5w t 5BfflJ#f 



(2) 



6-210171 



<hLT10~30wt%, 3S«*t7;U5^-*»6&i). gfflSi 
«k 5 it*ffi«^200m 2 / g W±T& -5 ffl#»C G & 
*0.05~5wtxmUtCt*»»i-r*R«/Wt. 

[0 0 0 1] J0 

£®*a#x+©a*«fci&©»fcicjH^eft«iiM/x 

[0 0 0 2] 

[ft*©ftfl5] -«fcS*»fc*£tt;*ait.ic#firr * 
a*Kfttt£SttU -Bft-tt* (n»0) . -«ffc 
(NO) , HBfc-S* (N 2 0 3 ) , rUftft* 
(NO.) . BBKfc-g* (N.O4) . H»ft-a# 

(N 2 Os) tiZoittetottmo. ZOv?,<DNO&£tf 20 
NOi&/y9X (NOx) tWo. CONOxti^-f 

ttS&ttiWffillCH©-^.^^-^^. ^(Dtztb. Z. 

«ft*©BWB*»s$ftTt>s. 

[0 0 0 3] NOxtfflNOfflllWIJMtt 
(1) *r*TiC5®NOia»»i)fT*4. (1) SC jo 

2NO - N 2 + 0 2 (1) 
[0 0 0 4] w©S«Ctft«!-rafero(hLT#BBBg6 0 

-12525 o^aaettaftfltgflws*. RKom 

««*ffl^5t>O-e*0. SEttj»^NO©B»^«gfS 
« (1) ^OSftfCiO^figLAc^^MS^^icg 

fflS) Ttt^lc (1) S©S(S^KSSnTL/S^i: 

(0 0 0 5] NOxro^SiLtW;i^ 
-Rfcfc*. «{t#*. 7>*=.7, fcK55» 

[0006] L*L4*!b;nb»(iii«, -mt& 50 



[0 0 0 7] ilffl^*«Pffl-r'«*ffiRA6tt, ®% 

ft ffi * 1*§B¥4-33452 Wf£« \Z R ^ L, T US fll. gga 
ttfffcE«Lfc«k5lc 1 RKWtt*£»l|L&i£©N 

Oxji7cSf6±5g^©^fc(OfJN2i:N 2 OT$ 1 .5„ ; 

ot**sft*c<tK:fiH-r*t)©iiHBsn*. 

[0 0 0 8] ttR¥4-334526*ft«Eft©9B9!tt 

e&*^#^TJr>T«fk*iiai'«fl:**©saT-ca 

± * Jg# 1" 5 n t \z «fc 0 ft s ft 5 fc © £ ffl t, j« © £ fa 

«snrns*f. K&«©?B9i©#tt&K9i££]|0|£ 

T©*#6WEtHttS t) ft<jl 6ft& H > 

[0 0 0 9] NiOfiNO, NOjfctfc^TS ' 

&*©ffi2$ggT"«iJE#X*©N 2 0(C^T 
tr». Si5©«S(CJ:n(JN 2 0(a^>/>lSJ« 

C©fc». ±f2i[^ji*J#ffl«TT©NOxl7nS{£;* 
ffl^tJKB!ft«fflafflK:*^Tt)N,O0!B±S«^S 
tSCi«»«a*tlT*TU5. C©.^£^to#5g-r-5 

[0 0 10] 

t. NOx*a«wi=Nita«-r*c:t©-pt*K« 

fi4JI©fS*£gWif-5. 
[0 0 11] 



3 

fc**<*ffc:-r§c:i:* J a^*:L*awJcSofc 8 r& 

Jifcfc^T* 5 -30wt 

^<***-«{fc^>f*<!:LT10-30w t %. SB** 
7;U3***SfcD. ^®3f&fCck£Itgffi^200m 2 
/ga±T*5fiftl-e**0.05-5 w t KififtLfcil 

[0 0 12] 

tt, WA«7;i^**fttt (Eft* : S^-V'f h) (7) 

zto^xma • mm? s#£fcj:D>iS£tt*. ien 
u 7-> u *-7;us **#ttg£*£»#<D#£T 

[0 0 13] *a#+<D*^7*^W»ttH8ffc;-^^3if 
£LT5^30w t %©tBH, £?£L< f4 5-20w t 

nr. ME«H<ko*<r-Bt»6n-5*u7-^u* 
-7^5±fflft©ik*iBsi3W«^L 1 s»«£»&tt3 

[0014] *&#*<D5--f%ttm\*-m{k&m£L 

T10-30w t %<DKS* #*L<t410-20w t %<£>®H 
0*<t5<!:»SftS*'J7-y»J*-7J^tli*« 

[0015] **MTffifflrsp tjgfitiisfke^ (i 

V) B6 6*fPft. ffift7>tx£AS& (IV) 

Lj&>Lfc#6fift:e& (II) #U2£, 

«fba& (iv) *uc?a. JSfta^ (io ^mj^a6 

ffiSr-5/i*t«»LT^'5. 

[0016] p t*a*8«a±Eo)e&i8 1 



(3) 1#IB¥6-2 10 17 1 

4 

xmm-rzo mm^vp tommz. mmtz>±mm* 
<dp t««*«, ^jfitt«(cj*up t 

mm?%c£rfT*zz>> < ty&m&^mmmz&^x 

P t**t»WaT4CtA«t*«lT*hK»i:E 

^r £ t>©T«&i^ il#Sft<o& 2-20 «8«# 

J0 *©8e?L«lifi+IiKiKrsr<!:<OT*-5*»» 

t^oT, #afflafc**:oTa*tLTffifflr'5«ifii 
[0017] *»^fc*5^TP t <n&&mtm*&itz 

Sft(C*fLT0.05-5w t jf 
* L < ttO. 1- 1 w t XtfiBST**. AtEttH<J: 0 P 

ta»«*«'>)i^t+»fciiM«ffitt*t«»snr, *fc 
^ [0018] ±E<o^rffii?Bf^a©e&*#*s-e-fcfi 

ftrictt*a*400-600 , CTffft5c:i^j|iaF« 
[0 0 19] C<D±5tLT«iiSnfc*»W<OK«Btt 

30 si^wia^ m^»x.ntfN2a*?ttfcr<rn5t^'5 

*S/S:«FfiS:#rsfe<0T*5o 
[0 0 2 0] 

immm] aT\zmmw*»mLtetfp>*f&m&2*>\z 
Ptmzmmrztfi* *%w\zznt>mmfruz<D&\zmfe 

[0 0 2 1] 50tfC«J$Lfcia*1000m 1 *(C20w t % 
bO^>20w t %<D7)V^ >m~f h U ^A7kf§f£l00g * 

aTLT*8fk7;u5-^A<oeettas**jss-fr/i, 

40 rnSrttig, ifc#LT5tClK*U 7K»^^90%<D7JI/ 

[0 0 2 2] d<7)7;P5±7Kft«r©y^200gfC»L, 
^KC^LAc, 20\vt^©ill&"e**(Cii5»tttt»-C:i: 

-^- + Tia«*80-90t:(CftltLfcSS2KFP B 1g«, 

[0 0 2 3] ^6ti^y;u^^:m4 3 i20 < CTi2^p^itj^ 

5^ JglC*a t f , 500'CT-3SSra«EdcLTS*U7-xU* 



(4) 



6-210171 



^ h U ££aH>*3**lfcO. lw t %<DSJ£T^SnTt> 

fc. St. a*K»i*fc±o*»fc#BSA(S!)itaffl 

®*S, 7>^-7®#M£g|2, 3«Cff*T*L 

fc. 

[0 0 2 4] *affc:»«l00m 1 fl:p t t LT 1 g £ 

^tcto*, ^g^itfco *^-rcn*i2ot:-c«:«i/ 1 

[0 0 2 5] #tt«*250^500M»C8(aL, <K£>ft(Z)3 
g*rtS21mmOX7 : >UX«filfi:Wc5(lS«L, CftK 
Kl&JJX (#X$&]t£ NO:500ppm, Cs He: 1,500 
P pm, 0 2 : 5 v o 1 %, He : S» £4, 200m 1 



*mi n (S V=36,000/h) ©aaTaSSttfc. £fc 
fffflPtfXfi/SS:* NOfcN0 2 ©ilglC"D^Tttfl:¥ 

Lrmmttz. coi, C46, c9oic^Tte&fiKT# 

te<t^?)<>:2<Z)&g£g6, 7, 8fcSL&. C 
01-C25, C30-C37, C39, C45, C48-C55, C6 
0, C61, C66-C90tt*5B«©Jt««lc*BSL, C26 
-C29, C38, C40-C44, C46, C47, C56-C59, 
C 62- C 65tt*%H<Z>$ttffi| left 3 T -5 . 
[0 0 2 6] fi^X^jSJISjiat-B^tJCkO, fi 
j£#X*0)NOteNO 2 , N 2 CK N2\Z&&i£L&£>n 
NOfifc*, N 2 OM$, N 2 ±j£¥£&T<OJ: 
z>\ZfemLtz. US* *KWTttNO©a8«*tt, ±|E 

[0 0 2 7] 



NOIEfc* (%) =- 



££tfAP©NOx»S-£^ffiP<3NOx*& 



[0 0 2 8] 



N 2 0£/£$i {%) = 



S&lfAPONOi&S 
RmmVMt 0«&-£DS«APCDN 2 OWE 



XlOO 



[0 0 2 9] 

N 2 £J«¥ (%) =NOe{t$-N 2 O^J5E^ 



[0 0 3 0] 



-X200 



(5) <&m¥6~2 1 0 1 7 1 

8 



& ft 




*9» 


ifi ft 






BSA1 


3.5 


5.0 


BAS 2 


7.4 


5.3 


BSA3 


11.7 


5.6 


B AS 4 


16.7 


6.0 


BSA5 


28.7 


6.8 


BAS 6 


44.8 


8.0 


BSA7 


3.6 


14.3 


BAS 8 


7.7 


15.1 


BSA9 


12.3 


16.1 


BAS10 


17.4 


17.1 


BSA11 


30.2 


19.8 


BAS12 


47.7 


23.4 


BSA13 


3.8 


27.3 


BAS14 


8.1 


29.0 


BSA15 


13.0 


31.0 


BAS16 


18.6 


33.2 


BSA17 


32.5 


38.7 


BAS18 


52.0 


46.4 


BSA19 


4.3 


61.9 


BAS20 


9.3 


66.3 


BSA21 


15.0 


71.4 


BAS22 


21. 7 


77 A 


BSA23 


39.0 


92.9 


BAS24 


65.0 


116.1 


BSA25 


5.0 


107.1 


BAS26 


10.8 


116.1 


BSA27 


17.7 


126.6 


BAS28 


26.0 


139.3 


BSA29 


48.8 


174.1 


BAS30 


86.7 


232.1 


BSA31 


5.9 


168.8 


BAS32 


13.0 


185.7 


BSA33 


21.7 


206.3 


BAS34 


32.5 


232.1 


BSA35 


65.0 


309.5 


BAS36 


130.0 


464.0 




[0 0 3 1] 



[0 0 3 2] 









(6) 






9 






















10 
















BjOj 


S 10 2 




1 

f m 






(wtX) 


(rt» 


(m7g) 


(ml/g) 


nnoI-NHa/g 


a £> A 1 


2.0 


5.0 


352 


3.3 


0.68 


BSA2 


2.0 


10.0 


331 


3.1 


0.68 


BSA3 


2.0 


15.0 


304 


3.0 


ft fi£ 
U. DO 


BSA4 


2.0 


20.0 


288 


3.0 


0.67 


BSA5 


2.0 


30.0 


271 


2.9 


0.52 


B S A 6 


2.0 


40.0 


250 


2.6 


0.55 


±5 S A 7 


5.5 


5.0 


339 


3.3 


0.76 


B S A 8 


5.5 


10.0 


365 


3.3 


0.92 


B S A 9 


5.5 


15.0 


349 


3.1 


v. 00 


BSA10 


5.5 


20.0 


343 


3.1 


0.73 


B S All 


5.5 


30.0 


281 


2.8 


0.66 


B S A12 


5.5 


40.0 


260 


2.4 


0.58 


B S A13 


10.0 


5.0 


307 


3.0 


0.88 


B S A14 


10.0 


10.0 


315 


3.1 


0.92 


BSA15 


10.0 


15.0 


322 


3.0 


0.85 


B SA16 


10.0 


20.0 


303 


2.9 


0.83 


BSA17 


10.0 


30.0 


290 


2.7 


0.67 


BSA18 


10.0 


40.0 


261 


2.7 


0.59 



-210171 




(7) 1*BH¥6-2 1 0 1 7 1 

11 12 

S3 





B,O a 


S 10, 


itmmm 








(wt» 


(wt*) 


w/g) 


(ml/g) 


maoI-NHa/g 


BSA19 


20.0 


5.0 


311 


2.9 


0.66 


BSA20 


20.0 


10.0 


303 


3.0 


0.72 


BSA21 


20.0 


15.0 


291 


2.8 


0. 81 


BSA22 


20.0 


20.0 


267 


2.8 


0.75 


BSA23 


20.0 


30.0 


243 


2.5 


0. 77 


BSA24 


20.0 


40.0 


202 


2.5 


0.61 


BSA25 


30.0 


5.0 


228 


2.8 


0.71 


BSA26 


30.0 


10.0 


237 


2.7 


0.79 


BSA27 


30.0 


15.0 


212 


2.4 


0.73 


BSA28 


30.0 


20.0 


209 


2.4 


0.80 


BSA29 


30.0 


30.0 


203 


2.5 


0. 69 


BSA30 


30.0 


40.0 


156 


2.0 


0.60 


BSA31 


40.0 


5.0 


183 


2.3 


0.64 


BSA32 


40.0 


10.0 


171 


2.5 


0.65 


BSA33 


40.0 


15.0 


147 


2.1 


0.61 


BSA34 


40.0 


20.0 


122 


1.8 


0.56 


BSA35 


40.0 


30.0 


95 


1.3 


0.53 


BSA36 


40.0 


40.0 


83 


L0 


0.49 



tO 0 3 3] 




&m¥6-2 10 17 







rt (WtX) 


m m 


fi # 


Pt (vtX) 


mi 


RCA 1 


0.01 


C 2 4 


BSA6 


7.0 






ft i 
0. 1 


C 2 5 


BSA7 


1.0 




no a i 
D On 1 


ft c 

0.5 


C 2 6 


BSA8 


1.0 




R Q A 1 


1.0 


C 2 7 


BSA9 


1.0 


COS 


"R O A 1 


9 n 
o. U 


C 2 8 


BSA10 


1.0 




DC A 1 

-D O /\ 1 


C ft 


C 2 9 


BSA11 


1.0 


CO 7 


tjca i 

XJ O AV 1 


/. U 


C 3 0 


BS A12 


1.0 


C 0 8 


QC A O 

■D O rt. 6 


1. U 


C 3 1 


BSA13 


0.01 


C 0 9 




0. Ul 


C 3 2 


BSA13 


0.1 


CIO 




0.1 


C 3 3 


BS A13 


0.5 


C 1 1 


RC A O 


0.0 


C 3 4 


BSA13 


1.0 


C 1 9 


R Q A O 


1.0 


C 3 5 


BSA13 


3.0 


V> J. o 


R C A Q 


o a 


C 3 6 


BSA13 


5.0 




"D O A O 


5.0 


C 3 7 


BSA13 


7.0 


pic 


R Q A Q 


7.0 


C 3 8 


BSA14 


1.0 


p 1 C 
1 D 


R C A >f 


1.0 


C 3 9 


BSA15 


0. 01 


CI 7 


BSA5 


1.0 


C40 


BSA15 


0.1 


C 1 8 


BSA6 


0.01 


C4 1 


BSA15 


0.5 


CI 9 


BSA6 


0.1 


C42 


BSA15 


1.0 


C20 


BSA6 


0.5 


C43 


BSA15 


3.0 


C2 1 


BSA6 


1.0 


C44 


BSA15 


5.0 


C22 


BSA6 


3.0 


C4 5 


BSA15 


7.0 


C23 


BSA6 


5.0 


C46 


BSA16 


1.0 



[0 0 3 4] 



(9) #§B¥6-2 1 0 1 7 1 

15 16 
35 



& $ 


& # 


Pt (wtX) 




m # 


Pt (wtX) 


C47 


BSA17 


1.0 


C6 9 


BSA31 


0.5 


C48 


BSA18 


0.01 


C70 


BSA31 


1.0 


C49 


BSA18 


0.1 


C7 1 


BSA31 


3.0 


C5 0 


BSA18 


0.5 


C72 


BSA31 


5.0 


C5 1 


BSA18 


L0 


C73 


BSA31 


7.0 


C52 


BSA18 


3.0 


C74 


BSA32 


1.0 


C53 


BSA18 


5.0 


C7 5 


BSA33 


0.01 


C54 


BSA18 


7.0 


C7 6 


BSA33 


0.1 


C5 5 


BSA19 


1.0 


C7 7 


BSA33 


0.5 


C56 


BSA20 


1.0 


C78 


BSA33 


1.0 


C5 7 


BSA21 


1.0 


C79 


BSA33 


3.0 


C5 8 


BSA22 


1.0 


C8 0 


BSA33 


5.0 


C5 9 


BSA23 


1.0 


C8 1 


BSA33 


7.0 


C6 0 


BSA24 


1.0 


C82 


BSA34 


1.0 


C6 1 


BSA25 


1.0 


C83 


BSA35 


1.0 


C6 2 


BSA26 


1.0 


C 8 4 


BS A36 


0. 01 


C6 3 


BSA27 


1.0 


C8 5 


BSA36 


0.1 


C64 


BSA28 


1.0 


C86 


BSA36 


0.5 


C65 


BSA29 


1.0 


C87 


BSA36 


1.0 


C6 6 


BSA30 


1.0 


C88 


BSA36 


3.0 


C67 


BSA31 


0.01 


C89 


BSA36 


5.0 


C68 


BSA31 


0.1 


C90 


BSA36 


7.0 



[0 0 3 5] 



(10) 



17 



6-210171 



56 



18 



C01 
C01 
C01 
C01 
C01 
C01 
C01 

|C02 
C03 
C04 
COS 

C06 

C07 

C08 

C09 

CIO 

Cll 

C12 

C13 

C14 

CIS 

C16 



150 

200 

250 

300 

350 

400 

450 

250 

250 

250 

250 

250 

250 

250 

300 

250 

250 

250 

250 

250 

250 

250 



5 
7 
8 
40 
15 
4 
3 
41 
42 
47 
48 
50 
52 
48 
38 
41 
42 
45 
51 
49 
53 
47 



% 



0 
0 
5 

20 
2 
0 
0 

17 

15 

10 

10 

12 

8 
11 

9 

18 
21 
13 

6 
18 

5 

10 



C17 

C18 

C19 

C20 

C21 

C22 

C23 

C24 

C25 

C26 

C27 

C28 

C29 

C30 

C31 

C32 

C33 

C34 

C35 

C36 

C37 

C38 



250 

300 

250 

250 

250 

250 

250 

250 

250 

250 

250 

250 

250 

250 

300 

250 

250 

250 

250 

250 

250 

250 i 



% 



43 

40 

40 

42 

46 

43 

48 

45 

47 

55 

59 

51 

53 

48 

41 

45 

42 

47 

49 

45 

48 

61 



[0 0 3 6] 



% 



16 
15 
11 
21 
13 
19 
8 
9 
5 
0 
0 
0 
0 
7 
12 
6 
17 
9 
4 
10 
6 
0 



(11) 



ft!Pj¥6-2 10 17 1 



19 



[0 0 3 7] 



20 



S7 









N a 0£/&$ 








H,0£f&£ 




V, 


% 


% 




V, 


% 


% 


C39 


300 


47 


15 


C55 


250 


50 


6 


C40 


250 


55 


8 


C56 


250 


65 


0 


C41 


250 


63 


0 


C57 


250 


63 


0 


C42 


200 


66 


0 


C58 


250 


66 


0 


C43 


200 


68 


0 


C59 


250 


61 


0 


014 


200 


69 


0 


C60 


250 


53 


8 


C45 


200 


55 


8 


C61 


250 


49 


10 


C46 


150 


3 


0 


C62 


250 


64 


0 


C46 


200 


70 


0 


C63 


250 


61 


0 


C46 


250 


34 


0 


C64 


300 


69 


0 


C46 


300 


15 


0 


C65 


250 


60 


0 


C46 


350 


10 


0 


C66 


250 


55 


5 


C46 


400 


4 


0 


C67 


300 


39 


20 


C46 


450 


3 


0 


C68 


250 


42 


18 


C47 


200 


69 


0 


C69 


250 


40 


15 


C48 


300 


50 


7 


C70 


250 


41 


10 


C49 


250 


47 


8 


C71 


250 


45 


11 


C50 


250 


48 


5 


C72 


250 


44 


13 


C51 


250 


51 


3 


C73 


250 


47 


18 


C52 


250 


50 


3 


C74 


250 


43 


19 


C53 


250 


48 


10 


C75 


300 


45 


12 


C54 


250 


55 


7 


C76 


250 


48 


8 


88 


m 


MM 




N,0£j£J$! 








N,0£&$ 




x: 


% 


% 






% 


% 


C77 


250 


46 


10 


C87 


250 


40 


11 


C78 


250 


50 


5 


C88 


250 


42 


13 


C79 


250 


51 


5 


C89 


250 


44 


6 


C80 


250 


53 


3 


C90 


150 


3 


0 


C81 


250 


50 


8 


C90 


200 


45 


7 


C82 


250 


49 


5 


C90 


250 


31 


5 


C83 


250 


45 


5 


C90 


300 


10 


0 


C84 


300 


41 


6 


C90 


350 


5 


0 


C85 


250 


43 


5 


C90 


400 


4 


0 


C86 


250 


39 


10 


C90 


450 


3 


0 



[0038] ^±tmLrz^o^mmz^tijf£. m& 

£ LTfigffl-T* B S AfS&Kffcft<D&/£#<0«i£Jt$S: 
U mtiL?Z>#*)7<D<$fim&5^3 Ow t % (Kffcft 



50 



[0 0 3 9] 



(12) *#IS¥6-2 1 0 1 7 1 

22 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
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